Abstract -Throughout the developing world unequal levels of access to technology have created a social gap called the digital divide; a considerable disparity in technological opportunities that reinforces social and economic division. A five person student research team from the University of Virginia was assembled to investigate the technological gaps in poor, semi-urban areas of Honduras and to implement a cost-effective, sustainable way to address them. The team used a flexible engineering-based approach to gather and analyze information about community, government, and economic factors relevant to the project, documenting its methodology along the way. The results of the investigation were then tested through the installation of a computer lab for a local school in the community of Las Brisas de la Libertad, in the district of Yoro, Honduras. This paper documents the installation process and describes in detail the considerations needed for its successful and sustainable implementation including community interests, political instability, hardware options, and weather. By analyzing these aspects from their respective advantages and disadvantages, it hopes to serve as a guide for future engineering-oriented service-learning endeavors in international settings.
INTRODUCTION
Throughout many parts of the developing world unequal levels of access to technology have created a social gap called the digital divide. This is manifested by external divides between the developed and developing world and internal divides between urban and rural areas in individual countries. On an international level this problem can be seen by the fact that 17.5% of the world's population, primarily in Europe and North America, account for 50% of the total worldwide internet users i . On a national level, many developing countries have begun to harvest the fruits of the Information Age through the digitization of many aspects of their cultures (commerce, government, and education) in their urban centers. While these countries' urban centers conform to the technological norms of the modern age, many poor, rural villages are left in a cultural isolation. This unequal distribution of technological access creates a drastically different subculture in rural areas with invariably constricted levels of economic opportunity.
International Journal for Service Learning in Engineering Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 Concerned with the effects of this growing social division, a five person student research team from the University of Virginia was assembled in the spring of 2009 with the purpose of investigating the technological and social gaps in poor, semi-urban areas of Honduras and implementing a cost-effective, sustainable way to address them. The funding for the project came directly from the University's Jefferson Public Citizens (JPC) program in the form of a grant for service-learning research. The in-country component of the project would span twomonths in the summer of 2009.
The team was developed in order to explore technological solutions to the economic stagnation in villages in Honduras. The general research the team did prior to arrival in Honduras led them to believe that a lack of information access was a key factor in Honduran culture that inhibited economic advancement. The teams' understanding of the scope of information access was developed by their own culture's perspective on information, which was centered on internet access. Statistics stating that only 9.09% of Hondurans use the internet initially led the researchers to the conclusion that a lack of internet connectivity was the primary form in which their evolving notions of the digital divide took ii . Although Honduras is indeed afflicted by the digital divide, the researchers' views on the causes and solutions to this divide transformed after talking directly with several villages in Honduras. For example, interviews in one village revealed that the majority of villagers used cell phones, and a few villagers even had TV's. It was true, the villagers did not have any exposure to the internet, yet they still had a sufficient level of information access so as to not be excluded from local market activities and current events. The student team gradually learned to broaden their own understanding of the scope of information access by learning about the unfamiliar culture before them. Eventually, the authors learned that in some specific cases, the digital divide was perpetuated by a gap in technological exposure in educational systems in urban versus semi-urban settings. This gap translated into a lack of economic opportunities and long-term social exclusion.
The student team learned that when it comes to implementing engineering solutions in unfamiliar cultural settings, one can assume very little. This concern is intensified in unstable environments such as Honduras, a country plagued by economic and political instability. During the two month project, the authors encountered several unforeseen events including a political coup d'etat that immobilized the school system for several days. To be successful in these conditions, an engineering team must start by building a very basic foundation of cultural understanding that will ultimately prove useful when developing a technical design. Success in these situations requires a balance between the simultaneous acquisition of knowledge and its subsequent application in the technical design of a project. This paper aims to expand on this idea by assessing the stumbling points in this project's design process (including the assumptions that led to them) and by detailing how each of the obstacles were addressed from an engineering standpoint. In doing so, it hopes to challenge common student preconceptions and to provide insight on how to develop a more versatile service-learning strategy.
RATIONALE
The student team chose to work in the communities surrounding the city of El Progreso, Yoro (the province), since two of the group members had previously visited this city. These members had established connections with representatives of Students Helping Honduras (SHH), an American service organization with a strong presence in the Progreso area. This organization had Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 extensive experience working in the region and agreed to be a community partner. This served to provide the team with information and advice as well as to expand the team's local contact base.
Another primary factor in selecting this location was its unique accessibility to both an urban and a rural sector of the Honduran population. This unique attribute can be seen by the fact that the two largest employers for the village in which the team worked were a palm plantation and a Nike apparel factory. The fact that both manufacturing jobs as well as agricultural jobs are located in such close proximity to each other provides significant overlap in the urban and rural economic sectors. The reason this city was so relevant to this investigation was that the commercial nature of the city had created an overwhelming economic and technological disparity between the municipality and the colonias (villages) on its outskirts. These inequalities could be easily noted by the team as they observed the profound gap in the overall quality of houses in close proximity to one another. Animals belonging to poor local farmers graze alongside the wall bordering the city's brand new University; a large, American-style mega-mall stands adjacent to acres of farmland.
The specific village that the team chose to work in was dependent on (1) community willingness to cooperate, (2) the community's specific needs, and (3) the pre-existing infrastructural components of the village (such as electricity and secure buildings). An adequate assessment of these three standards required the allotment of 3 weeks of the project to broadly engaging different communities.
PROJECT PREPARATION AND DESIGN
Each of the five individuals on the student team possessed unique attributes that would prove useful during the on-site implementation of an engineering solution. Due to fact that most Hondurans do not speak English, it was necessary for the majority of the team members to be fluent in Spanish to allow the team to be independently capable of learning about Honduran culture. Additionally, the team's skill set (2 engineering majors, 2 computer science majors, 1 foreign affairs major) made them well suited to provide a technical solution to the digital divide in El Progreso. Also, 2 of the 5 team members had worked in El Progreso before, making logistical planning a more manageable task.
In order to balance the social and technical considerations of the project, the team of 5 was divided up into a "Social Team" and a "Technical Team". The Social Team was responsible for engaging the communities to analyze their needs and to understand their cultures. The Technical team was tasked with finding the most efficient technical solutions, using local equipment and a constrained budget. The two teams worked closely together and consulted one another to create the most balanced solution possible.
In order to provide the team with a sense of direction before arriving in Honduras, the students drafted a pre-arrival design plan that was centered on the connection of computer kiosks to the internet in order to stimulate local economies. However, the team learned that a majority of the assumptions in this pre-arrival design process were based on general data that may not necessarily portray the circumstances in an individual community. The team also realized that it can be especially difficult to account for cultural factors in the planning stages of a project without much prior experience with the culture in question. Generally speaking, the team worked to avoid the structuring of a rigid methodology before being exposed to the work environment. In doing so, the team hoped to make a distinction between the primary goals in the project and International Journal for Service Learning in Engineering Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 secondary goals which were willing to be sacrificed. This strategy proved flexible enough to allow the team to adapt the original project idea so that it would coherently incorporate any new knowledge acquired upon arrival in Honduras. Ultimately, the final technical design differed greatly from the original design.
COLLECTING INFORMATION
One of the first challenges facing the research team was how to successfully collect information about some nearby colonias and their needs. The compiling of this information would go very far in solidifying the project's focus and direction. In the design process, the team identified several options: (1) Speaking with local contacts and members of the town leadership (el patronato), (2) arranging public community meetings, or (3) conducting door-to-door surveys of the community. The first two options, while logistically much easier to undertake, were considered very vulnerable to personal and diplomatic biases iii . As Chambers explains, they would tend to reflect the interests and opinions of the more influential members of the community, namely males and wealthier families iv . Door-to-door surveys, on the other hand, would allow the team to gather information directly from the poorer members of the community who are at many times too alienated and timid to make their voices heard over those with higher status v . This method would entail a time commitment of 1-2 weeks. Two locations were selected as good sources of information: Colonia Las Brisas de la Libertad (referred to as Las Brisas) and Colonia Las Minas (referred to as Las Minas). The team opted for the third investigative method in Las Brisas but was limited to the first and second option in Las Minas due to time constraints.
Cultural Considerations:
While surveys and interviews are common approaches to collecting information in many cultures in western societies, they are not innate concepts to many Hondurans living in more rural villages. The student team found that door to door questioning, an acceptable and familiar practice for most Americans, creates an uncomfortable situation in the Honduran cultural ethos. Cultural sentiments towards foreigners and the manner in which interviewers often present themselves may make it seem to the interviewees that they are being put in an inferior position vi . Many can feel intimidated and their discomfort can be very counterproductive to conducting surveys. Furthermore, this uneasiness is amplified when dealing with sensitive subjects such education, literacy, and access to technology. For this reason, the surveys had to be refined continuously not only for content but also for methodology. In the end, the team found a casual and informal surveying style to be the most effective. The interviewer would carry on a friendly conversation, trying to eventually lead it to subjects relevant to the project. A recorder would listen and record the information applicable to the survey questions. The questions were simplified and organized in such a way that they could be asked easily and follow the natural flow of a conversation. This process relieved the interviewer from having to take down information, allowing the conversation to progress more freely and sound less mechanical. This in turn created a more relaxed atmosphere for both the interviewers and the interviewees.
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FIGURE 1 SURVEYING PEOPLE IN LAS BRISAS

Technical Considerations:
The major logistical problem in conducting surveys was how to get a representative sample of the close to 140 households of Las Brisas. An additional consideration was the fact that a majority of the men worked in nearby fields during daytime hours. The team would need to survey in the evenings or weekends if it wished to interview some of the male community members. To make matters more complicated, there was no existing map of the community resulting in a general uncertainty of the layout of the colonia. There was no admittedly easy solution to this dilemma as any method would inevitably miss pieces of information. The team settled for the following methodology:
• First, the entire colonia was scouted to create a street map ( Figure 2 ) which would greatly aid in organizing the survey efforts.
•
The map was then divided into seven geographic sections of roughly 20 houses each.
The team aimed to survey one half of the houses in each section, doing one section per day. This would result in gathering information from about 50% of households while maintaining a good geographic distribution.
• The team split into groups of two (the minimum needed for one survey) to maximize efficiency. The survey times were varied as much as possible, although surveying in the evening was not done for safety reasons. Surveying on the weekends supplemented the team's inability to survey in the evening.
The surveys spanned a period of 8 days. The team gathered information on 79 households, about 60% of Las Brisas. The survey results can be seen in Appendix A.
FIGURE 2 STREET MAP OF LAS BRISAS
In order to generate multiple options for implementation, the team explored the viability of a second village located on the outskirts of El Progreso, called Las Minas. With limited man power and a narrow window of time dedicated to community research, the team needed to find a quicker way of gathering information about Las Minas. Meetings were held with the patronato of Las Minas to discuss community concerns, supplemented by guided tours of Las Minas from the back of a pick-up truck. Additionally, two team members were able to attend a major town meeting to speak before a large gathering of the villagers and to listen to their concerns. Although the manner in which information was gathered from Las Minas made the data less quantifiable, it still provided the team with a clear representation of the needs of the community.
CHOOSING A PLAN OF ACTION
A post-research assessment of two of the primary project sites considered revealed several pros and cons to working in two different villages, Las Brisas and Las Minas. Table I summarizes the infrastructural and economic conditions in the two villages.
International Journal for Service Learning in Engineering Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 Las Minas already had a strong educational system that included computer education, but they lacked internet access. The team envisioned a technical solution that would connect the computers to the internet so that artisans could sell their products through an online marketplace. Unfortunately, Las Minas is geographically isolated from tourist locations in Honduras, decreasing the financial incentive for villagers to develop artisan skills. As a result, almost none of the villagers already had artisan skills. A combined social and technical solution would involve employing someone to train the villagers to develop artisan skills while the team trained the people to use the internet to become online entrepreneurs. The extensive social mobilization needed to implement a solution in Las Minas could not be compressed into the project timeline. The team underestimated the complexities and long-term nature of a community's required social development in adapting to a new technology.
The team chose to work in Las Brisas, where they felt most confident of implementing a functional solution given the time constraints. Survey results in Las Brisas had revealed that the villagers believed that the main hindrance to economic progress was the unsatisfactory education of the youth. Students who graduated from the primary school rarely progressed to higher education, and found it difficult to obtain higher paying employment. Unless the school's curriculum could adapt to prepare its students to work in a marketplace that is increasingly dependent on computers, the students wouldn't be able to progress economically in society.
Upon consultation with the director of a local primary school in the village, the joint decision was made to install a computer lab in that school in order to expand the economic and educational opportunities that its students have.
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PROJECT IMPLEMENTATION (COMPUTER LAB)
Technical Considerations:
A very relevant environmental factor to this project was the hot and humid weather of the Honduran summer. The heat, coupled with the dusty conditions of the Alvaro Contreras School in Las Brisas, created less-than-ideal conditions for the installation of a computer lab. Since computers produce a fair amount of heat, operating them in a hot environment can cause permanent heat damage to the internal circuitry. Furthermore, the dust can accumulate on the hardware and hinder performance.
The team decided that the most effective approach to solving this problem was to visit other computer labs in the area in order to see how this problem was addressed. After looking at several cases, the team found there to be a fairly consistent manner in which schools organized computer labs. In fact, a majority of them were regulated by government guidelines. The common method was the use of an air conditioning/dehumidifying unit installed in an insulated room. While a logical solution, the acclimatization of a room is an expensive process. The cost of AC installation alone amounts to about $1,000. In the context of the project's budget, this would mean sacrificing the installation of several computers. Table II lists the advantages and disadvantages associated with the installation of an air conditioning system. Due to the fact that new AC units are extremely expensive, the authors decided to investigate the quality and prices of numerous systems at local stores in El Progreso. In order to more fully involve their community partner in the decision making process, and to avoid price gouging, the authors were accompanied by the school director, to each store. Unfortunately, the student team's budget could not cover the cost of a new AC unit. A used AC unit was determined to be the most financially plausible option. The team hired a local mechanic in El Progreso to install the used AC unit. If the AC unit were to malfunction, the mechanic would be able to provide a free consultation. Since the used AC unit was only 1 year old, it is not anticipated that major repairs would be needed in the short term. Although the school would not be able to allocate enough money to replace major parts in the AC unit, it does have enough money to pay for minor repairs.
Security:
Choosing to install a computer lab in the Centro Básico Alvaro Contreras provided a much more secure environment than the computer kiosk solution would have presented. The school was walled and adequately locked down when the school was not in session, circumventing the necessity of hiring a security guard to keep watch over the computers. It did not mean, however, that the computers were not at risk of being stolen. Theft was not uncommon to the school director, as he mentioned a recent robbery of several electric appliances. The addition of computers to the school would only increase the probability of theft and could potentially endanger the students. In addition, the survey results made it clear that the vast majority of the Las Brisas population (96%) viewed security as a major problem in their community. After discussing the issue with the school director, Mafo Electronics (a security company), and several members of the community (including the local welder) the team identified five potential security options: (1) Alarm system, (2) electrification of the building housing the computers (suggested by the school's director), (3) reinforced doors, (4) framed computer tables, (5) computer relocation during off-hours. The building's electrification was rejected based on the very probable risk of a child's electrocution in the event that the system was not turned off properly. The relocation option was deemed much too impractical to be implemented. After careful deliberation and a general unwillingness to sacrifice the security of the project, the team decided upon combining options 1, 3, 4: an alarm-based system coupled with reinforced building doors and protective frames for the computers. This would provide a reasonably high level of security without the need for monthly fees or the endangerment of the school's students.
The alarm system, consisting of a motion sensor and two door sensors, was purchased in the neighboring city of San Pedro Sula for a price of $196.76. The installation was done completely by the research team to offset installation costs. This included the physical installation (wiring, drilling, etc.) as well as the alarm programming. The system was tested several times to ensure functionality. The alarm would serve primarily as a scare tactic, since the lack of a local police station as well as general police unreliability made it improbable that there would be a response in the event of a break in.
One of the local welders was commissioned both to reinforce the doors and build the computer frames. Rather than modify the two existing doors, it was decided to protect them with a new set of stronger welded-iron doors. The final cost, installation costs included, for the two welded-iron double doors was $394.60. The frames were constructed of the same material as the doors, forming a roughly 1m x 1.5m x 1.7m cage around the computer with enough space to operate the mouse and keyboard comfortably but not enough to remove the monitor or CPU. The frames, work included, cost $121.63 each. Due to this high cost, the team opted only to install them for the two pricier clone computers (explained in the Hardware and Software section below).
Hardware/Software:
The success of this project depended largely on the cost-effective use of hardware (i.e. computers and accessories) and software (i.e. operating systems and programs). The efficient use of funds when purchasing these elements would mean more computers for the students and teachers of C.E.B. Alvaro Contreras, thereby optimizing their educational opportunities. During the design phase, the team opted to purchase desktop computers locally rather than transporting them from the United States. Aside from being much more practical, this method avoided burdensome shipping costs, allowed for warranties and customer service on the purchased computers, and also supported the local economy. This limited the project scope to two sets of options: The decision between the two is generally a difficult one, since both have very distinct advantages. Table IV outlines a general analysis of the characteristics of the two options. Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 The team began by buying two clone computers at the suggestion of computer engineering faculty from the local university, Univesidad Tecnológica de Honduras (UTH), a potential community partner. These computers came equipped with the Microsoft Widows operating system as well as the Windows Office package, eliminating the need to choose between open and closed source. The closed source programs were added for completeness. The team also decided to purchase refurbished computers to compare their performance and, finding them satisfactory, decided to use this option for future purchases. The decision was based on the following: (1) the refurbished computer were of comparable quality to the clones, (2) were significantly cheaper (Clone: $452.00; Refurbished: $135.00) and (3) still came with a warranty. The refurbished computers, however, did not include the Microsoft Office package. The team opted for open source software (Linux Open Office) on these, believing that the Windows Office programs on the clone computers would provide adequate exposure for employment purposes to teachers and students.
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Internet:
The installation of internet was the culminating goal of the project, since the team considered it to be the most important tool for improving educational opportunities. The poor sectors of most developing countries, however, suffer from an inadequate telecommunication infrastructure, making a wired wire internet connection a nonviable solution The team found that they could address this problem in the same fashion through the use of portable cellular computer modems. These are USB devices that connect to the internet via cellular telephone signals. These devices can be used anywhere that has cell phone reception.
International Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 The connection could also be distributed among several computers, although the connection speed would significantly decrease for every computer connected to the modem. The major drawback was that, while Las Brisas had cell phone reception, it was not within range of a 3G connection. This meant that modems were limited to a 128 Kbps connection, only enough to send emails and surf the web. For this reason, connection distribution was generally not used, since it led to an impractically low speed. In order to maintain the internet connection, $15 a month of project funds were required.
Involving The Community Partner:
Throughout the installation of all components of the project's technical design, the team consulted the primary school's staff in order to identify which specific technical components would best serve them. The teachers indicated that they wanted to be trained how to use Open Office programs to type and format worksheets, as well as how to use spread sheets to calculate student averages. In addition to printing these documents, the teachers wanted to learn how to make copies of pages in textbooks so that they could provide students with additional resources. They also were very interested in learning how to use the internet to find visual aids. In an underfunded school where not every student is guaranteed a textbook, the ability to use the internet to acquire supplementary material can drastically improve the educational experience of the school's students.
Final Product:
The completed C.E.B. Alvaro Contreras computer lab consisted of:
• 9 computers (2 clone, 7 refurbished)
• 1 printer/copier • 2 portable cellular modems • a customized security system (2 reinforced double doors and an alarm system) • 1 air conditioning unit FIGURE 6
FINALIZED COMPUTER LAB
PROJECT MAINTENANCE AND SUSTAINABILITY
Project Goals for a Sustainable System:
During the second month of on-site work, the team focused on partnering with pre-existing community institutions, adapting the technical design to ensure community buy-in, promoting functionality between the project's technical and social spheres, and creating a mechanism for financial/technical sustainability.
Specifically, these project goals needed to ensure:
• There is a sense of ownership between a community partner and the project.
• The end result of the project helped to bridge the digital divide between Las Brisas and El Progreso.
• A mechanism is in place to promote the efficient education of the students in Las Brisas.
• The community partner must be capable of troubleshooting and dealing with hardware maintenance issues related to the computer lab.
• The school would have the resources it needed to pay for repairs when the computers' 1-year warranties expired, and monthly internet fees.
This ambitious, specific definition of a sustainable computer lab would meet classroom expectations for an engineering student, however, the actual realization of this definition proved incredibly difficult, given the time constraints and the unstable nature of many elements of Honduran culture.
Partnership with Pre-existing Community Structure:
From the onset of this project, attempts were made to involve the local community college, UTH, in the project. A partnership with this pre-existing community member would provide technical support after the team left Honduras. However, many UTH students were unwilling to partner with the engineering team due to the fact the majority of students also worked part time to defray their educational costs. Additionally, strong initial staff support for the project died out after a change in the university administration. Even UTH, a seemingly stable, public college was not as sustainable as it seemed.
Recognizing the importance of long-term maintenance of the project the team turned its attention to the director of the Las Brisas school. In the last weeks of implementation, the team began a transition in project responsibilities to give him control of the project. This put him in the position of a boss rather than a community gatekeeper. Simple steps were taken to foster this transition in ownership, such as allowing the director to turn off computers, cover them with tarps, arm the alarm system prior to leaving, and lock up the entire computer lab. The team members began consulting him with respect to the budget as well, by presenting him with options and seeking his advice. This mutual trust and exciting new opportunity for the school may have been what prompted the school to remain open to students when all the other teachers in the area went on strike during the political crisis.
International Journal for Service Learning in Engineering Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 Community Buy-In: An engineering project that does not take into account the individual needs of all involved stakeholders has failed. It is important to understand that the needs of the stakeholders are frequently competing. For the authors' computer education project in Las Brisas, there were numerous stakeholders, each with their own agenda. Table V shows a list of the different needs of the various stakeholders and how those needs were addressed. -Want kids to learn computer skills.
-Want to use computers for quizzes, grades.
-Wanted to see long term survival of lab.
-Were a threat to the security of the lab.
Balanced Solution
Installed Mario, password protected user accounts Rotating comp. class for students.
Bought computer, scanner, copier. Trained teachers to use excel.
Installed AC to increase comp. service lifetime.
Employed a multi-faceted security system.
An analysis of the proposed technical design shows how all stakeholders' needs in the project were addressed on some level. The technical design could theoretically function; however, it would be dependent on the degree to which the technical design could conform to the preexisting social conditions in the village.
Social Sustainability:
In order to become capable computer education instructors, the primary school teachers, needed to be computer literate. This meant that 9 teachers had to be trained in 4 weeks, 6 of whom had no extensive knowledge of computers. In the month remaining after implementation, the teachers participated in a 20-hour computer literacy course that was taught by the engineering team. This course covered the basics of interface control, typing, hardware usage, Microsoft office, and educational freeware programs. Additionally, after 2 computers were connected to the internet, the teachers were taught the basics of web navigation. By the end of this course, teachers who had never used computers before were capable of creating and printing tests on the computers. Others were using Microsoft excel formulae to calculate averages for their students. Hardware maintenance and troubleshooting procedures were explained to the teachers. Although the learning process did not stop at the end of the 20-hour course, the teachers had enough knowledge to begin instructing the kids after the team left Honduras. Within 2 weeks of leaving Honduras, the engineering team received an email from the teachers from the computer lab informing them that they had implemented a rotating schedule for the kids to begin learning. Throughout the standard school year, students in grades 3-8 continue to rotate into the computer lab with their teachers for an hour each day per class.
FIGURE 7 TEACHING A COMPUTER LITERCAY COURSE
Financial/Technical Sustainability:
The intensive education of the teachers appeared to have paid off; however, this investment would only last as long as the computers themselves. The computers all had a 1-year guarantee from the store where they were purchased. After this year, a malfunctioning computer would need to be repaired or replaced at the expense of the school. In order to promote financial sustainability, the engineering team attempted to create a revenue generation model for the school using computer education of adults in Las Brisas for profit for the school. This would in essence, create a social business that would raise funds to pay for internet and repairs for the computer lab.
Even though the creation of a system for financial sustainability did not seem possible in the remaining 2 weeks in Honduras, the options seemed few, so the student team began the initial steps through door-to-door interviews in Las Brisas to begin recruiting for a paid, adult computer literacy class. Although the director of the school supported the idea for a social business, he did not approve of the timing on account of the insufficient practice his teachers had received with the computers. Additionally, the director felt that the final recruitment of an adult class would need to be approved by him, in order to prevent untrustworthy individuals in the village from entering the school. He halted the recruitment process indefinitely until he felt that his teachers were more capable of teaching classes to adults.
The lesson learned was that the progress of an engineering project is ultimately governed by the evolution of the community's readiness to accept it, if at all, not by the engineers' own ambitious project timeline. Although financial sustainability was not explicitly achieved prior to the engineers' departure, a potential longer-term option was presented to the director, who would eventually have the choice to pursue it or to find an appropriate alternative.
CONCLUSIONS
The engineering student team set out with the intention of implementing an engineering solution that would address some of the economic problems associated with the digital divide in El
International Journal for Service Learning in Engineering Vol. 5, No. 1, pp. 170-188, Spring 2010 ISSN 1555 Progreso, Honduras. In doing so, the team learned that vastly different approaches are necessary in drafting technical designs in foreign cultures than for traditional engineering methodology in familiar cultural settings.
When engineers intend to implement a project in an unfamiliar cultural setting, they must understand the critical interplay between their technical design and the culture in question by realizing that their technical knowledge is only one of the two variables necessary to formulate a solution. It is equally important to understand that the engineer's technical design is a new variable that must conform to the pre-existing, unknown cultural variable. Necessarily, the project must include an investigative phase in which the engineers identify and define the unknown, cultural variables that will influence their project's success or failure. After the relevant cultural considerations are understood, the engineer may subsequently introduce their technical solution appropriately in order to balance the equation and solve the original problem.
In unknown cultural settings, the technical design must evolve in unison with the engineer's progressive understanding of the new culture. This evolving technical design invariably requires the engineers to have flexible timelines, budgets, technical strategies, and personal attitudes throughout the implementation phase of the project. The best way to achieve this level of flexibility is to involve a pre-existing social system as an equal, partner throughout the implementation of the project. This will provide a high degree of support from a partner that understands the culture in question. This partnership will also provide a more established sense of project ownership that will continue to guide the project's success after the engineer's departure following the project's technical implementation.
APPENDIX A: Survey Statistics
Joint UVA/SHH teams surveyed seventy-nine households in Las Brisas from June 6-18, 2009. Households often included multiple families and domiciles, and probably constitute well over half of the estimated 140 houses in the community. 
